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Science & Engineering Indicators — 1998 ¢ A-367
Appendix table 6-6.
U.S. trade in advanced technology products: 1990-96
(Millions of U.S. dollars)
Product category 1990 1991 1992 1993 1994 1995 1996
U.S. exports
Total ..o 94,727.6 101,641.5 107,091.3 108,356.6 120,743.3 138,416.5 154,909.2
Biotechnology ........cccccvveeviieeeiiieeeiiee e 661.2 706.0 745.8 892.7 1,029.2 1,055.5 1,197.4
Life SCIENCE ..coooveveeee e 4,860.3 5,492.5 5,826.0 6,133.7 6,821.3 8,571.5 9,255.6
Opto-electronics ........cccceeevveveeiiinnenns 524.0 627.9 604.0 701.7 926.3 1,164.6 1,418.6
Computers and telecommunications..... 31,375.0 30,726.3 32,569.2 34,198.8 39,859.3 47,890.5 52,780.1
EIECtroNiCS ....vvvveeeeeeiiieeeee e .. 1,535.5 8,925.6 9,968.4 11,987.4 16,235.6 31,391.7 36,548.0
Flexible manufacturing..........cccccevevveeviinnenne 3,095.7 3,251.4 3,412.6 4,039.0 5,191.0 7,469.6 8,583.6
Advanced materials ..........cccccevvieniiniiennnn. 6,403.0 6,226.1 7,153.6 8,404.2 10,406.2 4,519.5 1,693.6
Aerospace ...........cceeeee ... 36,972.7 41,904.5 42,4455 37,348.1 34,955.4 30,983.1 38,088.7
Weapons ..... 687.9 851.7 784.1 745.1 730.6 1,040.5 1,466.9
Nuclear technology ..........ccceevvveeriiereinnnnnnn 1,260.5 1,304.2 1,502.4 1,375.6 1,560.6 1,272.0 1,258.9
Software technology ..........ccccveveeeiiieeeninne. 1,351.8 1,625.2 2,079.7 2,530.2 3,027.9 3,057.9 2,617.7
U.S. imports
Total ..o 59,381.2 63,252.1 71,871.5 81,233.1 98,116.5 124,787.0 130,361.6
Biotechnology ...........ccccevvieeeniiiieniiieeeiiennn 32.1 48.7 48.8 59.2 73.3 444.8 548.8
Life SCIENCE ....evviiiiiiciieee e 3,417.6 4,305.8 4,821.4 4,607.5 4,821.5 6,607.2 7,291.6
Opto-electronics ........cccceeevveveesiinnenns .. 1,138.0 2,038.4 2,570.3 2,531.0 2,544.1 2,816.6 3,172.8
Computers and telecommunications........... 30,110.5 29,153.4 33,848.5 39,790.2 49,440.0 58,865.6 61,346.1
EIECtroniCs .......ccooeeviiiiieniieeec e 10,955.3 12,391.7 14,205.3 17,824.2 25,507.3 38,232.6 36,756.8
Flexible manufacturing 1,676.6 1,789.7 1,684.5 2,222.2 2,899.7 4,947.5 5,740.7
Advanced materials .... 1,045.6 1,051.5 1,548.4 2,052.9 1,091.8 1,527.6 1,219.8
Aerospace ................... ... 10,713.8 12,106.0 12,687.2 11,613.3 11,135.6 10,540.5 12,805.4
WEAPONS .eevviiiiiiiiiieie et 129.9 167.8 156.9 164.7 143.9 205.0 265.5
Nuclear technology ..........cccceeeeeiiiereinienennn 4.5 3.0 5.2 7.9 22.7 39.8 626.1
Software technology .........cccceevevveeviieeennnne. 157.4 196.0 295.0 360.0 436.5 559.8 588.0
U.S. trade balance
Total ... 35,346.4 38,389.4 35,219.8 27,123.6 22,626.8 13,629.5 24,547.6
Biotechnology .......ccccccveeeviveeeiiieeeiiee e 629.1 657.3 697.0 833.5 956.0 610.7 648.6
Life science ........... 1,442.8 1,186.7 1,004.6 1,526.2 1,999.7 1,964.3 1,964.1
Opto-electronics ........cccceeeviiveeniineenn. -613.9 -1,410.5 -1,966.3 -1,829.3 -1,617.8 -1,652.0 -1,754.2
Computers and telecommunications.......... 1,264.5 1,572.9 -1,279.3 -5,591.4 -9,580.7 -10,975.1 -8,566.0
EIECLIONICS ...vvvvveeeieiiiiiee e -3,419.9 -3,466.1 -4,236.9 -5,836.8 -9,271.7 -6,840.9 -208.8
Flexible manufacturing 1,419.1 1,461.7 1,728.1 1,816.8 2,291.3 2,522.1 2,842.9
Advanced materials .... 5,357.5 5,174.6 5,605.3 6,351.3 9,314.4 2,991.9 473.8
Aerospace ...........cceeeen ... 26,258.9 29,798.5 29,758.3 25,734.8 23,819.7 20,442.7 25,283.3
WEAPONS ..ottt 558.0 683.9 627.2 580.4 586.7 835.6 1,201.4
Nuclear technology ..........cccceevvveeriereinennnnn 1,256.0 1,301.1 1,497.2 1,367.7 1,537.9 1,232.2 632.9
Software technology ..........ccccvcveeiiiieeeninne. 1,194.5 1,429.2 1,784.7 2,170.3 2,591.4 2,498.1 2,029.7

SOURCE: U.S. Bureau of the Census, Foreign Trade Division <<http://www.fedstats.gov>>, 1997.

See figure 6-11.
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Appendix table 6-7.

U.S. receipts and payments of royalties and fees associated with
affiliated and unaffiliated foreign residents: 1987-95

(Millions of U.S. dollars)

Foreign residents

Total Affiliated Unaffiliated
Receipts
7,629 2,285
9,156 2,646
10,207 2,857
13,251 3,384
14,395 3,712
15,718 3,997
15,707 4,616
17,422 4,849
21,619 5,333
Payments
1,296 547
1,410 1,175
1,778 824
2,206 929
2,996 1,080
3,381 1,694
3,364 1,401
3,810 1,708
5,148 1,163
Balance
6,333 1,738
7,746 1,471
8,429 2,033
11,045 2,455
11,399 2,632
12,337 2,303
12,343 3,215
13,612 3,141
16,471 4,170

NOTE: Details may not add to totals because of rounding.

SOURCE: U.S. Bureau of Economic Analysis, Survey of Current Business, Vol. 76, No. 11
(November 1996).

See figure 6-12. Science & Engineering Indicators — 1998
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A-374 ¢ Appendix A. Appendix Tables

Appendix table 6-13.
Patent classes most emphasized by inventors from the United States patenting in the United States: 1985 and 1995

Patents granted to inventors from:

All countries United States Activity index
Patent class number and title 1985 1995 1985 1995 1985 1995
166 WEIIS ..o 336 338 306 285 1.783 1.667
606  Surgery .... . 154 602 103 484 1.310 1.590
B0 SUIGEIY ettt ettt e e e e st e e e e e e e s 298 843 232 674 1.524 1.581
607  Surgery: light, thermal, and electrical application .............cccccevcvveeennnen. 94 293 71 211 1.479 1.424
585  Chemistry of hydrocarbon compounds ..........cccocceveeviiieenieeesniee e 225 223 168 158 1.462 1.401
206  Special receptacle or PACKAGE ........ccuveeiiiiieiiiee e 262 404 183 280 1.368 1.370
128 SUIQETY cooeeiieiiiieeiee e . 290 846 164 582 1.107 1.360
220 Receptacles .. . 182 230 101 155 1.087 1.332
248  Supports........... .21 247 135 166 1.253 1.329
380 Cryptography a7 204 34 137 1.416 1.328
052  Static structures (€.g., bUildings) ........ccceeviiieiniir e 313 315 201 207 1.257 1.299
426  Food or edible material: processes, compositions, and products........ 438 479 287 309 1.283 1.275
273 AmuSemMeNt deVICES: JAMES ....cuveeviuerierieeeeitieeesireeessaeeesnneesssaeeeeseens 108 331 65 213 1.178 1.272
134  Cleaning and liquid contact with solids ............. 84 224 58 144 1.352 1.271
436  Chemistry: analytical and immunological testing ... 126 280 90 180 1.399 1.271
326  Electronic digital logic Circuitry .........ccccceevvvennnes 115 333 67 211 1.141 1.253
435  Chemistry: molecular biology and microbiology . .. 385 1,346 229 852 1.165 1.252
530 Chemistry: natural resins or derivatives; peptides ................... . 134 271 85 171 1.242 1.248
342 Communications: directive radio wave systems and devices ............. 109 274 57 172 1.024 1.241
395 Information processing system organization ..........cccccecceeeviieesiineennns 550 3,025 355 1,874 1.264 1.225
062  REfMIQEIAtION ...ttt 423 515 240 315 1.111 1.209
210  Liquid purification or SEParation ..........ccccceeirueeesiereesieeessieeesereeesenes 452 782 254 478 1.100 1.209
239  Fluid sprinkling, spraying, and diffusing................. 230 240 132 146 1.124 1.203
424 Drug, bio-affecting and body treating compositions ... 404 1,166 221 705 1.071 1.195
015 Brushing, scrubbing, and general cleaning............ . 135 229 84 138 1.218 1.192
362 HHUMINALION Lot 171 330 109 199 1.248 1.192
379  TelephoniC COMMUNICALIONS ......c.eeiiiiiiieeiiiie et 244 733 147 438 1.180 1.181
297  Chairs and SEALS .....cccuveriiiiiieriieiiee sttt 154 223 69 132 0.877 1.170
361  Electricity: electrical systems and deViCeS.........cccccveeeviveeiriieesiiieennns 463 763 269 450 1.138 1.166
200  Electricity: circuit makers and breakers ....... . 273 207 159 122 1.140 1.165
340 Communications: electrical .... 381 598 184 351 0.946 1.161
137  Fluid handling .........cccceeueee. .. 531 427 324 250 1.195 1.158
235 REQISIEIS ...ttt e e ennes 106 321 46 187 0.850 1.152
029  Metal WOTKING ....veeeiiiieeiiiee e siite e see e e sieee e st e e sere e e s e e e sneeeeesaneeeeseeeennes 604 699 365 404 1.183 1.143
536  Organic compounds—part of the class 532-570 series ..........ccceeuuee.. 95 320 39 183 0.804 1.131
174  Electricity: conductors and inSUlators ...........ccceeveeeiriiee e 201 349 120 199 1.169 1.127
280  LANd VENICIES ....ooiiiiiiiiiiie e 285 581 93 331 0.639 1.126
439  EleCtrical CONNECIOIS .....ccuviiiiiiiieiie ettt 496 810 349 459 1.378 1.120
073  Measuring and testing ... .. 938 1,100 526 619 1.098 1.113
053 Package making.......cccccooeuvrennnen .. 289 351 138 197 0.935 1.110
324  Electricity: measuring and testing ................... .. 409 893 237 501 1.135 1.109
315 Electric lamp and discharge devices: SyStems ........cccoccveveeiieeeiiiieennnns 236 332 145 185 1.203 1.102
162  Paper making and fiber liberation ...........cccccooovieiiiii i, 163 208 75 115 0.901 1.093
502 Catalyst, solid sorbent, or support therefor: product.............ccceeeneeen. 425 302 279 167 1.285 1.093
341 Coded data generation Or CONVEISION ..........ccceeeeiiieesiieeeesiieeesaieeeanes 170 280 84 152 0.968 1.073
330  AMPIIfiers ..o . 247 241 119 130 0.943 1.067
427  Coating processes .. .. 555 691 298 370 1.051 1.059
385  Optical WavegUIES .......cueeiiiiieeiiiieeriiee e . 178 504 100 269 1.100 1.055
568  Organic compounds—part of the class 532-570 series ..........c.ceeuuee.. 365 302 221 160 1.186 1.048
156  Adhesive bonding and miscellaneous chemical manufacture ............. 546 779 327 412 1.173 1.046
414  Material or article handling ..........cccoiiiiiiiiii e 316 324 170 171 1.053 1.044

NOTES: The activity index is the percentage of the patents in a class that are granted to inventors from one country, divided by the percentage of all patents that
have inventors from that country in that year. Listing is limited to U.S. Patent and Trademark Office classes that received at least 200 patents from all countries in
1995.

SOURCE: U.S. Patent and Trademark Office, Office of Information Systems, TAF Program, Country Activity Index Report, Corporate Patenting 1995, report
prepared for the National Science Foundation (Washington, DC: 1996).

See text table 6-6. Science & Engineering Indicators — 1998
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Appendix table 6-14.
Patent classes most emphasized by inventors from Japan patenting in the United States: 1985 and 1995

Patents granted to inventors from:

All countries Japan Activity index

Patent class number and title 1985 1995 1985 1995 1985 1995
369 658 158 508 2.671 3.003
354 471 245 332 3.232 2.742
084 220 63 151 2.921 2.670
TSI =] Vo) foToTo] o) 13T USRS 422 753 213 489 2.364 2.526
358  Facsimile or television reCording ........cccevuveerieeeesiiee e see s 248 629 169 395 3.191 2.443
400  TYPewriting MACKINES ........coiiiiiiiiie it 212 206 86 118 1.900 2.228
365  Static information storage and retrieval ................. .. 228 897 95 489 1.951 2.121
360 Dynamic magnetic information storage or retrieval ................. .. 476 789 271 411 2.666 2.026
257  Active solid-state devices (e.g., transistors, solid-state diodes). .. 294 1,308 107 675 1.704 2.008
430 Radiation imagery chemistry: process, composition, or products ....... 745 1,421 392 732 2.464 2.004
347  Incremental printing of symbolic information ............ccccceeveiveeicineeenen. 320 486 184 247 2.693 1.977
359  Optics: systems (including communication) and element .................... 549 1083 198 521 1.689 1.871
310 Electrical generator or motor STrUCTUIE ........coocvveeeiiieesiiieesieeeeeieee s 307 386 104 175 1.586 1.764
348  TeleviSion ........cccccveviiiiiiiiiie e ... 569 1028 179 461 1.473 1.744
148 Metal treatment ..........cccceeeeenne .. 225 352 68 156 1.415 1.724
345  Selective visual display systems ... 159 356 48 146 1.414 1.595
271  Sheet feeding or delivering ....... .. 174 247 54 101 1.453 1.591
372  Coherent light generators....... . 127 364 27 140 0.996 1.496
R I Ofo - L1 g o Jr=T o] o - U - LU 1y SRR 208 288 53 107 1.193 1.445
382  IMAQGE ANAIYSIS ....evieieiiieeiiie et e e 120 323 43 120 1.678 1.445
242 Winding, tensioning, Or QUIAING .........cccoiiriiiieee e 367 310 118 113 1.506 1.418
318  Electricity: motive POWET SYSTEMS ......oeveviveeiiiieeiiieeeeieeeesieeesnree e 361 371 120 134 1.557 1.405
123  Internal-combustion engines ..........c......... ...1,103 727 558 260 2.369 1.391
333  Wave transmission lines and networks ................. .. 167 213 29 75 0.813 1.370
364  Electrical computers and data processing systems . .. 695 1,529 221 512 1.489 1.303
428  Stock material or miscellaneous articles..........cccccooovvriiiieniecieeiieene 1,280 1,890 382 630 1.397 1.297
371  Error detection/correction and fault detection/recovery ....................... 142 431 28 141 0.923 1.273
425  Plastic article or earthenware shaping or treating ..........cccccccveeveveeenenen. 263 290 33 92 0.588 1.234
437  Semiconductor device manufacturing: ProCess ..........cccevvevvveerivveeenennn 380 1362 106 431 1.306 1.231
363  Electric power conversion systems ................ .. 130 206 28 65 1.009 1.227
501 Compositions: ceramic ................. . 142 215 47 67 1.550 1.212
313  Electric lamp and discharge devices .............. w221 282 50 87 1.059 1.200
303  Fluid-pressure and analogous brake Systems ..........ccccccveiiiiieniieeinnns 78 202 24 62 1.441 1.194
327  Miscellaneous active electrical nonlinear devices ............cccocceeveenneene 302 627 88 192 1.364 1.191
356  Optics: measuring and teStiNG .......vevvvereireieeiiee e 340 669 79 200 1.088 1.163
455  TeleCOMMUNICALIONS ....c..veiiiiiiieeiiiieeeiiie et ee e et e e senes 158 403 40 120 1.185 1.158
523  Synthetic resins or natural rubbers—part of the class 520 series ........ 277 210 58 62 0.980 1.149
429  Chemistry: electrical current producing apparatus,

PrOdUCE AN PrOCESS ..ccuvveieiiiiieetiie et ee et e et e e e e siae e e sanee s 221 387 47 114 0.996 1.146
250  Radiant €NErgy ......cccceecveeeriveeesiieeesiieessneeeenes ... 538 993 149 287 1.297 1.124
395 Information processing system organization .. ... 550 3,025 131 871 1.115 1.120
341 Coded data generation Or CONVEISION .........cccceeeriueeeinieeeniiieeesieeeaneeeas 170 280 52 79 1.432 1.098
381  Electrical audio signal processing systems and devices ...................... 141 217 46 61 1.528 1.094
526  Synthetic resins or natural rubbers—part of the class 520 series ........ 284 363 80 101 1.319 1.082
074  Machine element Or MEChANISM ..........cooiiiiiiiiiiieee e 365 290 121 80 1.552 1.073
Q17 PUMIPS ittt ettt s 306 237 64 65 0.979 1.067
525  Synthetic resins or natural rubbers—part of the class 520 series .. 551 726 132 199 1.122 1.066
439  Electrical CONNECLOIS ........ociiiiieiiiiieeiiee e .. 496 810 38 219 0.359 1.052
060  POWET PIANTS ovvvieeciiiie et see et ee e e tre e e e e s nnne e e s naeeennnen 380 547 85 147 1.047 1.045
10T PIINEING wooitiitieie ettt 197 269 29 72 0.689 1.041
524  Synthetic resins or natural rubbers—part of the class 520 series ........ 664 725 98 194 0.691 1.041
219  EIECHNC NEALING ...ccvvee ettt et e e eeee s 627 527 191 139 1.426 1.026

NOTES: The activity index is the percentage of the patents in a class that are granted to inventors from one country, divided by the percentage of all patents that
have inventors from that country in that year. Listing is limited to U.S. Patent and Trademark Office classes that received at least 200 patents from all countries in
1995.

SOURCE: U.S. Patent and Trademark Office, Office of Information Systems, TAF Program, Country Activity Index Report, Corporate Patenting 1995, report
prepared for the National Science Foundation (Washington, DC: 1996).

See text table 6-6. Science & Engineering Indicators — 1998
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Appendix table 6-15.
Patent classes most emphasized by inventors from Germany patenting in the United States: 1985 and 1995

Patents granted to inventors from:

All countries Germany Activity index

Patent class number and title 1985 1995 1985 1995 1985 1995
303  Fluid-pressure and analogous brake Systems ..........cccocccveeviiveeninnenns 78 202 21 68 2.577 4,576
101 PrINGING coooeeeeiieeeeeeeee e . 197 269 52 90 2.526 4.548
188  Brakes .......ccccooiiniiiiieninnn. . 182 223 23 61 1.210 3.719
198  Conveyors: POWET-ANVEN ........cccveeeriiveeeriiieeesieeeesieeeesneeeens . 233 271 27 51 1.109 2.558
548  Organic compounds—part of the class 532-570 series ............ccceenee 212 281 41 52 1.851 2.516
072 Metal defOrming ....cccveeeiiiie e saaee e 299 235 34 41 1.088 2.372
546  Organic compounds—part of the class 532-570 series ..........ccceeuuee.. 209 232 23 40 1.053 2.344
123  Internal-combustion ENGINES ..........ccciiiiiiieiiiieeieee e 1,103 727 167 123 1.449 2.300
271  Sheet feeding or deliVEriNg .......ccceeviivieiiiie e 174 247 22 38 1.210 2.091
378  X-ray or gamma ray SyStems OF AeVICES ........ccccveevrieeeriieeesiireenienennes 122 234 27 35 2.118 2.033
425  Plastic article or earthenware shaping or treating .............. 263 290 42 43 1.528 2.016
568  Organic compounds—part of the class 532-570 series .... 365 302 44 43 1.154 1.936
549  Organic compounds—part of the class 532-570 series .... . 214 235 31 33 1.386 1.909
074  Machine element Or MEChANISM ........c..ooiiiiiiiiiiic e 365 290 40 40 1.049 1.875
528  Synthetic resins or natural rubbers—part of the class 520 series ....... 411 531 58 69 1.351 1.767
524  Synthetic resins or natural rubbers—part of the class 520 series ....... 664 725 85 94 1.225 1.763
451 ADFAING .ot ee e 195 209 25 27 1.227 1.756
242 Winding, tensioning, or guiding..... . 367 310 60 40 1.565 1.754
423  Chemistry of inorganic cCompounds ..........ccccoccvveeriuereeniieeesiieeenns .. 590 390 85 49 1.379 1.708
525  Synthetic resins or natural rubbers—part of the class 520 series ....... 551 726 51 87 0.886 1.629
Y A O o] 131 o T 1)1 10 ) PR 785 1,039 73 119 0.890 1.557
P B S ] o] o 1o ] £ PSPPI S 211 247 23 28 1.043 1.541
204  Chemistry: electrical and Wave Energy .........cccccecceeeerieeenineeesiineesnnnns 326 426 21 45 0.617 1.436
A7 PUMPS oot 306 237 43 25 1.345 1.434
073  Measuring and tESTING ........covuureeriire e e erieeesre e e sereeesneeeeseneeeeeeeeennes 938 1,100 109 115 1.112 1.421
422  Chemical apparatus and process disinfecting,

deodorizing, preserving, or Sterilizing ........cccccovvveerieveenieeeeniee e 211 526 27 55 1.225 1.421
106  Compositions: coating or plastic .............. . 207 393 36 41 1.664 1.418
297 Chairs and seats ..........ccceeeueeee. . 154 223 27 23 1.678 1.402
P A 0 1 o =Y o 1Y 1o To [ SRR 249 339 21 34 0.807 1.363
239  Fluid sprinkling, spraying, and diffusing ..........cccccceeeviiieivieeeeniee e, 230 240 23 24 0.957 1.359
075  Specialized metallurgical processes, compositions for .............cccce..... 190 212 21 21 1.058 1.347
414  Material or article handling ........ccccoeeiiiie i 316 324 32 32 0.969 1.343
205  Electrolysis: processes, compositions used therein .. 301 266 31 26 0.986 1.329
526  Synthetic resins or natural rubbers—part of the class 520 series ....... 284 363 19 35 0.640 1.311
342  Communications: directive radio wave systems and devices .. 109 274 12 26 1.054 1.290
053  Package Making ......ccceeiiuieeiiiie et sr e e e e e 289 351 31 32 1.027 1.239
523  Synthetic resins or natural rubbers—part of the class 520 series ....... 277 210 30 19 1.037 1.230
514  Drug, bio-affecting and body treating compositions .............c.ccceeeueeee. 1,564 2,360 196 209 1.199 1.204
501  COMPOSItIONS: CEIAMIC ...cccuvveeiiiieeiiiieeesieeeesieeessnteeeseaeeesareeesnneeeensneas 142 215 13 19 0.876 1.201
363  Electric power conversion systems . ... 130 206 8 18 0.589 1.188
162  Paper making and fiber liberation ..........c....ccccoe.. .. 163 208 16 18 0.939 1.176
502 Catalyst, solid sorbent, or support therefor: product . 425 302 20 26 0.450 1.170
310 Electrical generator or motor StrUCIUIE .........cocceeeiiieeriiiieeiiee e 307 386 36 33 1.122 1.162
210  Liquid purification Or SEParation ..........ccccceeevueeesiereesiieeessieeesreeeseeas 452 782 43 66 0.911 1.147
137 FlIUid handling .....cccveeeeiieeieiiiie e 531 427 56 36 1.009 1.146
060  POWET PIANES ..ottt e e saee e 380 547 44 46 1.108 1.143
R I OfeT: L1 g o =T o] o - L - LU 1SR 208 288 26 24 1.196 1.133
015 Brushing, scrubbing, and general cleaning........ccccccceeveveeiieeesiieeennns 135 229 21 19 1.489 1.128
280  Land vehicles ........ccccoiuiiiiiiiiiiiiie e .. 285 581 32 48 1.075 1.123
427  Coating processes .. .. 555 691 62 57 1.069 1.121
219  EIECtric NEAtiNg .....ccvvveiiiieeeiiie et . 627 527 45 43 0.687 1.109
536  Organic compounds—part of the class 532-570 series ............ccceeuee 95 320 15 26 1.511 1.105

NOTES: The activity index is the percentage of the patents in a class that are granted to inventors from one country, divided by the percentage of all patents
that have inventors from that country in that year. Listing is limited to U.S. Patent and Trademark Office classes that received at least 200 patents from all
countries in 1995.

SOURCE: U.S. Patent and Trademark Office, Office of Information Systems, TAF Program, Country Activity Index Report, Corporate Patenting 1995, report
prepared for the National Science Foundation (Washington, DC: 1996).

See text table 6-6. Science & Engineering Indicators — 1998
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Appendix table 6-16.
Patent classes most emphasized by inventors from Taiwan patenting in the United States: 1985 and 1995

Patents granted to inventors from:

All countries Taiwan Activity index

Patent class number and title 1985 1995 1985 1995 1985 1995
437  Semiconductor device manufacturing: process .... 380 1,362 0 152 0.000 15.159
345  Selective visual display systems ..........ccccccveevivenenne ... 159 356 0 10 0.000 3.816
074  Machine element Or MEChANISM ..........coiiiiiiiiiiiieiie e 365 290 0 8 0.000 3.747
297  Chairs and SEALS .....cccuveiiiiiiieiiieiiee ettt 154 223 0 6 0.000 3.655
313  Electric lamp and discharge deviCes ..........ccccceveeriiresiiiresiienannns 221 282 0 6 0.000 2.890
257  Active solid-state devices (e.g., transistors, solid-state diodes)... 294 1,308 0 27 0.000 2.804
327  Miscellaneous active electrical nonlinear devices .............c.cco...... .. 302 627 0 12 0.000 2.600
362 HHUMINALION Lot 171 330 0 6 0.000 2.470
425  Plastic article or earthenware shaping or treating ...........cccccceeeiieeenns 263 290 0 5 0.000 2.342
248 SUPPOIES cooiiiiiiiieee e ettt e e sieeee e e e s e s ereee e e e s snneee e 211 247 0 4 0.000 2.200
200  Electricity: circuit makers and breakers .... 273 207 0 3 0.000 1.969
333  Wave transmission lines and networks ..... .. 167 213 0 3 0.000 1.913
280  LANd VENICIES ....ooiiiiiiiiiiie e 285 581 0 8 0.000 1.870
084 MUSIC ..ttt ettt 101 220 0 3 0.000 1.852
365  Static information storage and retrieval . e 228 897 0 12 0.000 1.817
375  Pulse or digital COMMUNICALIONS .......cceeeeiiieeeiiieeeiiee e see e seee e 177 573 0 7 0.000 1.659
385  OptiCal WaAVEGUILES ....ccovvieeiiiie et e siie e esieee e ee e see e seae e e siaeeeentneeennes 178 504 0 6 0.000 1.617
439  Electrical CONNECLOIS ........ceiiiiieiiiiiieeiiee et e 496 810 0 9 0.000 1.509
156  Adhesive bonding and miscellaneous chemical manufacture ... 546 779 0 8 0.000 1.395
264  Plastic and nonmetallic article shaping or treating: process ..... .. 493 693 0 7 0.000 1.372
568  Organic compounds—part of the class 532-570 series ............ccceeuee 365 302 0 3 0.000 1.349
206  Special receptacle or PACKAGE ........ccveeiivieeiiiee e 262 404 0 4 0.000 1.345
400  Typewriting MacChiNeS ........cccvvveiiiieeriiee e ree e 212 206 0 2 0.000 1.319
075  Specialized metallurgical processes, compositions for ... 190 212 0 2 0.000 1.281
501  COMPOSItioNS: CEIAMIC ...cocvvveeiiireeiiieeesiieeeesveeeseee e v 142 215 0 2 0.000 1.264
382 IMAQE ANAIYSIS ....eiieiiiiieiiiee e aa e 120 323 0 3 0.000 1.262
273 Amusement deVICES: JAMES .......eeeiueriaiieieeieeesiiee e e e easiaeeeeeeeas 108 331 0 3 0.000 1.231
188  Brakes ......cccoceeiiiiiiiiniieiiee e 182 223 0 2 0.000 1.218
015 Brushing, scrubbing, and general cleaning... 135 229 0 2 0.000 1.186
427  COoating PrOCESSES ...coevivereerrererireeerieeaans .... 555 691 0 6 0.000 1.179
072 Metal defOrming .....ccuveeiuiie e e e e e e nes 299 235 0 2 0.000 1.156
B0 I Y 1 4] )11 =Y RSP SRS 247 241 0 2 0.000 1.127
372  Coherent light generators.... e 127 364 0 3 0.000 1.120
271  Sheet feeding or deliVEriNg .......cceevievieiiiie e 174 247 0 2 0.000 1.100
429  Chemistry: electrical current producing apparatus,

ProduCt, AN PrOCESS ....covveeeiiiieiiiiie et et e et e s ire e sir e siaeeeeeeeas 221 387 0 3 0.000 1.053
423  Chemistry of inorganic compounds .............c.c...... ... 590 390 1 3 6.917 1.045
205  Electrolysis: processes, compositions used therein .. ... 301 266 0 2 0.000 1.021
364  Electrical computers and data processing SyStems ...........cccceeveveeenns 695 1,529 0 11 0.000 0.977
029  Metal WOTKING .. .vveeiiiiee it siiee e site e seee e et e e sre e e e e e e sneeeeennneeesseeeannes 604 699 0 5 0.000 0.972
341 Coded data generation or conversion ... .. 170 280 0 2 0.000 0.970
204  Chemistry: electrical and wave energy ..........ccccoccveeernnen. .. 326 426 0 3 0.000 0.957
371  Error detection/correction and fault detection/recovery ............cccocu.. 142 431 0 3 0.000 0.945
524  Synthetic resins or natural rubbers—part of the class 520 series ....... 664 725 0 5 0.000 0.937
359  Optics: systems (including communication) and element ................... 549 1,083 0 7 0.000 0.878
052  Static structures (e.g., buildings) .......ccccccvevveviiie e, .. 313 315 0 2 0.000 0.862
370  Multiplex communications ........ 276 800 0 5 0.000 0.849
326  Electronic digital logic circuitry . e 115 333 0 2 0.000 0.816
053  Package MakKing ......cccevcuuieeiiiie et e e e e e et e e 289 351 0 2 0.000 0.774
219  EIECHNC NEALING ...ccivvieeeieie ettt 627 527 0 3 0.000 0.773
148  Metal tre@tMeNT ........oeiieiieie i 225 352 0 2 0.000 0.772
528  Synthetic resins or natural rubbers—part of the class 520 series ....... 411 531 0 3 0.000 0.767

NOTES: The activity index is the percentage of the patents in a class that are granted to inventors from one country, divided by the percentage of all patents that
have inventors from that country in that year. Listing is limited to U.S. Patent and Trademark Office classes that received at least 200 patents from all countries in
1995.

SOURCE: U.S. Patent and Trademark Office, Office of Information Systems, TAF Program, Country Activity Index Report, Corporate Patenting 1995, report
prepared for the National Science Foundation (Washington, DC: 1996).

See text table 6-7. Science & Engineering Indicators — 1998
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Appendix table 6-17.
Patent classes most emphasized by inventors from South Korea patenting in the United States: 1985 and 1995

Patents granted to inventors from:

All countries South Korea Activity index

Patent class number and title 1985 1995 1985 1995 1985 1995
313  Electric lamp and discharge devViCes ..........cccocuveeriireeiiieresiieeesieeannns 221 282 0 27 0.000 7.550
437  Semiconductor device manufacturing: process .... 380 1,362 0 123 0.000 7.122
348  Television ......cccocvevveiiiiiiincee, ... 569 1,028 0 85 0.000 6.520
358  Facsimile or television recording ............... ... 248 629 0 42 0.000 5.266
369 Dynamic information storage or retrieval ...........ccoceeeiiieiiiiieenniiieennns 277 658 0 39 0.000 4.674
360 Dynamic magnetic information storage or retrieval .............ccceevveeennns 476 789 0 46 0.000 4,598
365  Static information storage and retrieval ................. .. 228 897 0 44 0.000 3.868
242  Winding, tensioning, or guiding............... e 367 310 0 13 0.000 3.307
219  EleCtric heating ......ccvvveviieeiiiie e ... 627 527 0 22 0.000 3.292
371  Error detection/correction and fault detection/recovery ............cccoc... 142 431 0 16 0.000 2.927
315 Electric lamp and discharge devices: SyStems ........cccoccveeeeiiveeiiiieennns 236 332 0 12 0.000 2.850
318  Electricity: motive power SyStems .......ccccccceeevcieeervieesninnnnn ... 361 371 0 13 0.000 2.763
381  Electrical audio signal processing systems and devices 141 217 0 7 0.000 2.544
257  Active solid-state devices (e.g., transistors, solid-state diodes)........... 294 1,308 0 38 0.000 2.291
341 Coded data generation Or CONVEISION ........ccovvvreerveressieeeesieeeessnenesnnns 170 280 0 8 0.000 2.253
015 Brushing, scrubbing, and general cleaning........ccccccceevveveeiiieesiieeennns 135 229 0 6 0.000 2.066
062  Refrigeration ... 423 515 0 13 0.000 1.991
340 Communications: eleCtriCal ...........ccoviiiriiiiiiiiie e 381 598 0 15 0.000 1.978
327  Miscellaneous active electrical nonlinear devices ............cccocceevieineene 302 627 0 15 0.000 1.887
501 CompOoSitioNS: CEramiC .......ccueveerueeeeeiieeeiieeesieeens e 142 215 0 5 0.000 1.834
326  Electronic digital logic circuitry .... w115 333 0 7 0.000 1.658
400  TYPEWTItiINg MACKINES ...c.vvvieciie ettt e e se e e sare e e sraee e 212 206 0 4 0.000 1.531
528  Synthetic resins or natural rubbers—part of the class 520 series ....... 411 531 1 10 8.178 1.485
JC TSI =] To) foToto] o) 13T USSR 422 753 0 14 0.000 1.466
084 MUSIC .ottt ... 101 220 0 4 0.000 1.434
548  Organic compounds—part of the class 532-570 series ..... e 212 281 0 5 0.000 1.403
359  Optics: systems (including communication) and element .. ... 549 1,083 0 19 0.000 1.383
280  LANd VENICIES ....eoiiiiiiiiiiie e 285 581 0 9 0.000 1.222
380  Cryptography .....cooociiiiiiiii e 47 204 0 3 0.000 1.160
347  Incremental printing of symbolic information ............ccccccceeviiveiiiieenns 320 486 0 7 0.000 1.136
523  Synthetic resins or natural rubbers—part of the class 520 series ....... 277 210 0 3 0.000 1.127
148  Metal trealtMent ........oooieiiiiiie e 225 352 0 5 0.000 1.120
345  Selective visual display SYStEMS ........ccveevviieiiiieeeiiee e see e seee e 159 356 0 5 0.000 1.108
375  Pulse or digital COMMUNICALIONS .......ccveveeiiiieeriire e e seee e 177 573 0 8 0.000 1.101
427  COAtiNG PrOCESSES ...eeeeruriieaiiirieairiaaaieeeasrreessieeeesseeeesreeeannnes ... 555 691 0 9 0.000 1.027
156  Adhesive bonding and miscellaneous chemical manufacture 546 779 0 10 0.000 1.012
524  Synthetic resins or natural rubbers—part of the class 520 series ....... 664 725 0 9 0.000 0.979
372  Coherent light gENEratorS.........coiiuiiiiiiiiie ettt 127 364 0 4 0.000 0.867
361  Electricity: electrical systems and devices 463 763 0 8 0.000 0.827
333  Wave transmission lines and networks ..... ... 167 213 0 2 0.000 0.740
134  Cleaning and liquid contact with Solids ..........cccocceeiiiiiiniiiceieec e, 84 224 0 2 0.000 0.704
546  Organic compounds—part of the class 532-570 Series ..........ccceeuee.. 209 232 0 2 0.000 0.680
549  Organic compounds—part of the class 532-570 series ..... e 214 235 0 2 0.000 0.671
354 PhotOgraphy .....c.ccoooiiiiiiie et ... 355 471 0 4 0.000 0.670
364  Electrical computers and data processing systems .. ... 695 1,529 0 13 0.000 0.670
239  Fluid sprinkling, spraying, and diffusing ..........ccccccceeviieiviiee e, 230 240 0 2 0.000 0.657
330 AMPIIFIEIS oo 247 241 0 2 0.000 0.654
525  Synthetic resins or natural rubbers—part of the class 520 series ....... 551 726 0 6 0.000 0.652
271  Sheet feeding or deliVEriNg .......ccceeiiivieiiiie e 174 247 0 2 0.000 0.639
422  Chemical apparatus and process disinfecting, deodorizing,

preserving, Or STEMlIZING .....cccvveeieeeiiiee e 211 526 0 4 0.000 0.600
356  Optics: measuring and teStiNG .......ccovviveiriiiee v e 340 669 0 5 0.000 0.589
455  TeleCOMMUNICALIONS .....c.ueiiiiiieeiiiie ettt ettt ee e 158 403 0 3 0.000 0.587

NOTES: The activity index is the percentage of the patents in a class that are granted to inventors from one country, divided by the percentage of all patents that
have inventors from that country in that year. Listing is limited to U.S. Patent and Trademark Office classes that received at least 200 patents from all countries in
1995.

SOURCE: U.S. Patent and Trademark Office, Office of Information Systems, TAF Program, Country Activity Index Report, Corporate Patenting 1995, report
prepared for the National Science Foundation (Washington, DC: 1996).

See text table 6-7. Science & Engineering Indicators — 1998
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Appendix table 6-19.

Venture capital under management in the United States and disbursements:
1969-95

(Millions of U.S. dollars)

New capital Total venture capital
committed under management Disbursements
1969 .o 121 NA 100
1970 oo 78 NA 83
1971 i 91 NA 134
1972 oo 30 NA 128
1973 e 33 NA 201
25 NA 100
20 NA 92
28 NA 107
15 NA 159
216 NA 288
170 NA 457
661 NA 608
867 NA 1,155
1,400 NA 1,454
3,400 6,208 2,581
3,200 9,497 2,771
2,300 11,614 2,681
3,300 14,693 3,242
4,200 17,799 3,977
2,947 20,217 3,847
2,399 23,154 3,395
1,847 24,139 1,922
1,271 24,758 1,348
2,548 25,868 2,540
2,545 28,925 3,071
3,765 32,670 2,741
4,227 37,154 3,859

NA = not available

SOURCE: Venture Economics, 1996 Venture Capital Annual Review (Boston: 1996).

See figure 6-23. Science & Engineering Indicators — 1998
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Appendix table 6-20.

Capital commitments by limited partners to institutionally funded independent private
venture capital funds: 1978-95

(Millions of U.S. dollars)

Endowments & Foreign Individuals &  Insurance Pension

Total Corporations foundations investors families companies funds
22 19 38 70 35 32
28 17 26 39 7 53
127 92 55 102 88 197
142 102 90 201 132 200
175 96 188 290 200 474
415 267 531 715 410 1,070
463 178 573 467 419 1,085
274 181 548 303 254 767
350 209 361 392 348 1,672
460 418 544 502 628 1,632
324 341 401 249 277 1,355
483 296 299 146 303 872
125 232 138 211 171 970
55 306 149 156 69 536
84 471 283 280 370 1,060
206 271 109 187 268 1,504
341 805 91 444 357 1,727
87 959 NA 741 784 1,656

SOURCE: Venture Economics, 1996 Venture Capital Annual Review (Boston: 1996).
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Appendix A. Appendix Tables

Appendix table 6-22.
U.S. venture capital disbursements, by stage: 1986-95

Stage 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Millions of U.S. dollars disbursed
SEEA ..oiiiie e 101 87 114 138 72 56 74 213 116 232
Startup .o 526 452 349 288 170 76 209 217 408 663
Other early stage... 509 603 585 537 391 295 336 319 481 580
Expansion ............. 1,416 1,773 1,510 1,596 1,194 734 1,400 1,668 1,232 1,614
Leveraged buyout/acquisition ... 601 804 1,127 710 414 46 176 172 166 338
Other ...vvveeiieeee, 89 258 162 126 60 151 347 481 339 432
Total disbursements ................ 3,242 3,977 3,847 3,395 2,301 1,358 2,542 3,070 2,741 3,859
Percentage of total venture capital disbursements
SEEA ..oiiiiiiiee e 3 2 3 4 3 4 3 7 4 6
Startup ..o 16 11 9 8 7 6 8 7 15 17
Other early stage... 16 15 15 16 17 22 13 10 18 15
EXPansion .........ccoeeeviiiieniiinenns 44 45 40 47 52 54 55 54 45 42
Leveraged buyout/acquisition ... 18 20 29 21 18 3 7 6 0 9
[©]1 =T S 3 7 4 4 3 11 14 16 12 11
100 100 100 100 100 100 100 100 100 100

NOTE: Details may not sum to totals because of rounding.
SOURCE: Venture Economics, 1996 Venture Capital Annual Review (Boston: 1996).
See figure 6-25.

Science & Engineering Indicators — 1998



Science & Engineering Indicators — 1998 ¢ A-385

Appendix table 6-23.
Leading indicators of technological competitiveness: 1996

(Index)
National Socioeconomic Technological Productive

Region/country orientation infrastructure infrastructure capacity
SiNgapore .......ccceeeveenne 88.4 75.7 41.6 54.0
South Korea . 78.9 64.6 44.4 50.6
Taiwan .....cccocceeveeeeeennn. 90.2 75.8 42.9 49.9

65.3 44.8 39.3 32.8

57.4 46.0 39.3 49.1

54.8 35.2 17.8 19.6
Malaysia .....cccccceereeenenne 81.0 62.5 31.9 43.1
Philippines..........ccccecuee.. 73.6 66.2 35.3 48.1
Thailand ..........ccceveenne. 63.5 48.7 28.2 33.1
Hungary ......ccccccevvnininns 67.0 47.7 36.4 39.8
Poland .... 69.7 57.4 38.1 39.8
RUSSIa ....ooviieiieiie e 48.9 50.7 55.6 42.6
Argentina ... 41.5 49.4 27.4 31.0
Brazil 60.0 53.1 374 40.3
MEXICO ...covovveiiiiiieiiinne 54.8 455 30.2 31.7
Venezuela.........cccoeeenne. 56.6 55.2 384 40.7
South Africa ........ccee..... 49.2 51.0 40.3 30.0

NOTES: For score and indicator calculations, raw data were transformed into scales of 0-100 for each
indicator component and then averaged to generate comparable indicators with a 0-100 range. For survey
items, 100 represents the highest response category for each question; for statistical data, 100 typically
represents the value attained by the country with the largest value among the 30 countries included in the
study. In the indicator formulations cited below, each term carries equal weight.

National orientation (NO)—evidence that a nation is taking directed action to achieve technological
competitiveness. These actions could take place in the business, government, or cultural sector, or any
combination of the three.

Indicator formulation: NO = Q1 + (Q2 + Q3)/2 + Q4 + F1V96

Data used: Published data from Frost and Sullivan’s “Political Risk Letter” for 1996 rating each country’s
investment risk (F1V96); and survey data assessing each country’s national strategy to promote high-tech
development (Q1), social influences favoring technological change (Q2 and Q3), and entrepreneurial spirit (Q4).

Socioeconomic infrastructure (SE)}—assesses the social and economic institutions that support and
maintain the physical, human, organizational, and economic resources essential to the functioning of a
modern, technology-based industrial nation.

Indicator formulation: SE = Q5 + Q10 + HMHS93

Data used: Published data on the percentage of students enrolled in secondary and tertiary education
(HMHS93) from the Harbison-Myers Skills Index for 1993; and survey data assessing each country’s efforts
to attract foreign investment (Q10) and the mobility of capital (Q5).

Technological infrastructure (Tl)—assesses the institutions and resources that contribute to a nation’s
capacity to develop, produce, and market new technology.

Indicator formulation: Tl = (Q7 + Q8)/2 + Q9 + Q11 + EDP96 + S&E

Data used: Published data from UN Statistical Yearbook on the number of scientists and engineers involved
in research (S&E), national purchases of electronic data processing equipment (EDP96) from Elsevier
Yearbook of World Electronics Data (1996); and survey data assessing linkages of R&D to industry (Q9),
output of indigenous academic science and engineering (Q7and Q8), and ability to make effective use of
technological knowledge (Q11).

Productive capacity (PC)—assesses the phsical and human resources devoted to manufacturing products
and the efficiency with which those resources are employed.

Indicator formulation: PC = Q6 + Q12 + Q13 + A2696

Data used: Published data on electronics production (A2696) from Elsevier Yearbook of World Electronics
Data (1996); and survey data assessing the supply and quality of skilled labor (Q6), capability of the
indigenous management (Q13), and the existence of indigenous suppliers of components for technology-
intensive products (Q12).

SOURCE: J. David Roessner, Alan L. Porter, Nils Newman, and Honguang Xu, 1996 Indicators of
Technology-Based Competitiveness of Nations, Summary Report, report to the National Science Founda-
tion under Purchase Order No. D22588X-00-0 (Atlanta: Georgia Institute of Technology, 1997).

See figure 6-27. Science & Engineering Indicators — 1998
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